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Abstract— UK Government confirms the important binding targets to
promote low carbon construction industry such as enhancing reduction
34% by 2020 and 80% by 2050. This reduction can be adopted by
different way for instance mitigating the energy use in houses. Huge
numbers of houses were annually built-in construction industry, In
England and Wales more than 160,000 houses are built in 2017 therefore,
Promoting the improvement through airtight and insulated in building
envelope can lead to high energy consumption reduction. Reducing
greenhouse gas emissions is considered a significant part that related to
the energy consumption requirements in terms of the operational energy
of houses in United Kingdom. Reducing the energy demands can be
achieved through using building materials and operational energy.
Construction methods of construction can also provide impacts on the
energy demands of building in terms of the materials that used during 
construction. Five methods of construction were selected to examine their
performance in terms of the thermal resistance and factors that could
affect acceptability in construction industry. The methodology was
identified the behaviour of thermal performance for each method of
construction through using cases study methods of previous cavity walls
manufacturer. The acceptability of construction methods was carried out
by collecting data of community. The main objective was to find out the
optimal system of construction methods that could minimise the 
operational energy whilst providing comfortable houses energy.
I. INTRODUCTION
Greenhouse gas emissions have harmful impact on
environment. These emissions are leading to climate
change across the world. The net effect of climate change
results as an outcome of global warming. Consequently,
surface temperature would significantly increase. The 
three significant binding targets have been set to mitigate
greenhouse gas emissions in the United Kingdom. The
ongoing target was set to reach a 34% cut by 2020, which
was triggered as officially binding in 2009. The third
target; to reduce about 80% of carbon emissions by 2050
[1].
In England and Wales, more than 160,000 houses were 
built in [1], considerably more than what was built in
previous years. These dwellings are controlled by number
of organisations that set many building regulations.
However, there is slightly differences in these regulations
between England and Wales, Scotland and Northern
www.ijaers.com Page | 173
                                                 
                                                                                                                                                                               
      
       
    
       
      
      
      
      
       
   
     
   
   
      
      
       
     
    
       
     
       
    
       
        
     
      
     
   
      
   
     
     
      
     
       
 
   
     
       
      
   
    
       
      
     
      
      
      
      
      
      
    
     
    
        
      
     
     
       
    
        
         
      
       
       
     
      
     
      
   
       
      
        
      
    
     
       
    
     
     
      
        
       
       
    
  
      
      
     
     
      
      
    
       
       
     
     
    
     
    
      
     
     
Dyaa Hassan et al. International Journal of Advanced Engineering Research and Science, 8(3)-2021
Ireland. Nonetheless, they all cover the main aspects
similarly. Controlling energy costs in properties could
annually generate significant savings. Performance of
building envelopes plays key role in preserving energy.
Improving the envelop by using airtight thermal insulation
could highly reduce energy consumption. The major issue 
with the currently used building envelopes is preserving
the energy needed for the heating and cooling processes. 
Most of the procedures of energy savings are regulated by
the Code for Sustainable Homes, which requires 
stakeholders to meet the standards by using adequate 
materials and efficient technologies. 
Insulating concrete formwork (ICF) was initially
appeared in UK in the early 1970s. ICF system uses cast 
in-situ concrete between two layers of insulation.
However, the acceptance of this method was highly slow 
because brick and timber methods were considered
similarly durable, as well as, they were already available 
[2]. Homebuilding and Renovating [3] [4] gave details for
utilising the structural insulated panels system which
recently accounted for about 8% of the UK house building.
Throughout sustainable projects, a big challenge is the
selection of best construction method. It is considered as a
main factor that affects productivity and efficiency of
projects [5]. There are two main techniques used in
assessing environmental impacts and building design in
the United Kingdom, namely; life cycle assessment (LCA)
and code for sustainable homes. The code for sustainable 
homes is a national standard used in construction and
verifies the sustainable performance of new houses by
Applying building regulations. The implementation would
be conducted considering many categories such as energy
and carbon dioxide emissions, materials and pollution.
Each category identifies the environmental impacts which
could be mitigated by following certain measures.
II. LITERATURE REVIEW
Construction of new houses is considered traditional in
England and Wales. Elements of housing designs and
layouts are replicated over large areas. It could be due to
the fact that most houses are constructed in large
developments by building companies. An adequate 
housing design would provide efficient life for. Therefore,
design and layout value of houses play very significant
role by attracting and providing commercial motive for
house builders, in order to adopt more innovative designs
[1]. Effect of alternative construction methods on projects’ 
execution is considered as an essential approach associated
with an appropriate selection. The impact could extend to
reach productivity, quality, and cost. It is highly possible 
to increase costumers’ satisfaction when adopting efficient
construction techniques. At the same time, house builders
will, with no doubt, gain commercial rewarding when
providing more innovative and attractive designs. Either
householders or users of dwellings are taking an account
of the value of innovative designs, because innovative 
layout would help them acquire modern houses.
In the United Kingdom, different methods of
construction and materials was used in previous years.
Timber- frame construction represented 40% of the homes 
built in Scotland in 1995, with only 3% built in England
and Wales in the same year [6]. Between 2003 and 2010,
the majority of UK’s homes were built using masonry
cavity walls that typically consist of brick outer skin and a 
blockwork inner skin. Moreover, all construction works in
England and Wales were administrated by Building
regulations that imposed rules for new buildings to ensure 
that structures were safe. To comply with building
regulations, it was obligatory to carry out works with
adequate materials, efficient construction technique and
workmanlike manner. Tricker and Samantha [7] indicated
that existing or new construction materials would be
checked by considering its adequacy requirements in terms
of weather resistance, thermal resistance, weight and
structural stability and fire protection. Due to the fact that 
construction materials demand extensive energy to
produce, selection of building materials need huge
awareness. There are several advantages and
disadvantages to the construction techniques used for any
specific project. In 2007 about 166.000 new building
homes were constructed in the UK, around 92 percent of
which were built using brick and block and timber frame
methods. There are plenty of alternative methods of
construction that can become a preferred option for either,
the house building companies or the self-builders. These 
alternative building systems are will become more 
frequently used and architects must be well-skilled when
utilising them. Therefore, choosing the best system for
housing requires concessions over different aspects.
Construction methods have been adopted in the UK 
from global experiences that integrated various building
materials such as insulated concrete formwork (ICF),
structural insulated panels and thin joint blockwork. ICF 
system is considered as an innovative modern method, due
to its association with the essential strength of concrete
and the outstanding thermal insulation assets of
polystyrene which provide cost saving and strong
structures. Standing concrete formwork would be
produced using polystyrene material. Concrete offers
excellent sound insulation, fire resistance and thermal 
insulation. This construction method was first developed in
Europe during the WWII as a strong technique to
reconstruct destroyed houses [2]. Nevertheless, there are
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some problems that could occurred during ICF 
construction. For instance, during constriction, the 
procedures of pouring walls with concrete could
sometimes be problematic. When concrete is placed at fast
range, it might break through the polystyrene sheets, which
can cause building delays. A skilled house builder must be
aware of the adequate numbers of feet that can be placed
without causing damages. Moreover, regular ICF panels 
are considered vulnerable to groundwater intrusion.
Architect and designers should take into account the use of
drainage sheeting to minimise the effect of moisture [8].
Structural insulated panels are considered as light
weight, off-site, manufactured objects. The panels are
typically orientated stand boards (OSB), which is
composed of two skins of wood based panels and made by
sandwiching a low density, cellular core rigid insulation.
Using SIPs technique can provide high performance
building, through enhancing the durable bond between
core insulation and the skins of OSB. High level of
airtightness in SIPs can be achieved by collecting all 
structure components in a tightly-fitted medium [9]. On
the other hand, some drawbacks to the use of SIPs is that it 
requires very well skilled workforce during construction.
The reason behind that is the fact that the orientated stand
boards are considered as vulnerable to water, leak
problems and moisture. Furthermore, SIPs has specific 
features as it is considered as lightweight construction
technique. That would increase the risk of high
temperatures in houses, particularly during summer.
Consequently, overheating could affect the comfort and 
health of residents.
Thin joint blockwork technique is also considered as
modern method of construction. The UK construction
industry is increasing demands to utilise this method, due 
to its high performance. The layer of mortar that is used
for blockwork is pre-blended cement that demands only
further water to make it ready. That make blockwork easy
to build, in sTable conditions, and reduces the amount of
mortar, compared to another technique. High levels of
productivity could be promoted throughout building
autoclaved aerated block walls, with a thin layer mortar
that allows construction in less time. Using mortar joints
during construction would reduce the thermal bridging and
provides more preferable U-value. Combination of
efficiency for thermal mass and low conductivity in
blockwork is identified as significant aspect in reducing
energy consumption in houses, which can be improved
when using thin joint technology. That way, it would
increase the whole execution of the cavity wall,
considering the amounts of heat loss [10].
Most of construction issues are related with design,
manufacturing and assembly. Which, ultimately, relates to
the capability to make decision within the available time 
frame. Some clients require specific data that could affect
the phases, performance and amount of time allocated for
projects. Selection of adequate materials would be 
relatively complex due to the difficulty in meeting the
specific purposes of householders, house builders and
architects. Any stakeholder must take into consideration
the determination of priorities regarding the construction
products. Designers also would reassess the materials
related to building envelops. Choosing the correct solution
for a specific situation could give benefits for
householders, as well as, for house builders. It is very
important to take into account the comprehensive process
of greenhouse gases reduction, through operations and
during the assessment of the implications of design
decisions on construction. Architects, developers and
house builders need to raise awareness regarding the
materials that would be used from different sources, to
eliminate any possible issue [11].
III. METHODOLOGY
In this research, questionnaire was used to be spread
for housebuilders among UK districts. The main objective
is to find out the significant factors that could affect 
decision making process when selecting the most suitable 
construction method. Moreover, to measure the
acceptability of construction techniques for housebuilders
in construction industry it terms of thermal performance.
Furthermore, cases study of u-values will be conducting in
project to find out the more about heat lose and gain for
each method construction. Construction techniques in this
project have been selected according to their
appropriateness by comparing them with the past and the
already applied construction methods. Suggesting
unfamiliar techniques of the modern methods of
construction and other construction methods and
evaluating the feasibility of using them during the
upcoming 50 years in the UK. In this research, the 
qualitative methods would be used to clarify of the 
acceptability of construction methods that used in housing
construction by using questionnaire, online survey was 
selected to identify the statics of the factors that could
affect of design-making for the house building materials.
The cases study was also carried out to illustrate the
thermal performance for each construction method through
manufacturers in UK and to measure the U-value for
construction techniques. 
The satisfaction with using a certain construction
method by the public is considered a critical matter. The
reason is that, raising awareness and the ability to make a
proper decision is the responsibility of construction
www.ijaers.com Page | 175
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professionals. Therefore, the acceptability of construction
methods would be carried out by construction industry
over the reviews of house builders. This consideration
should be undertaken during the planning phase.
Therefore, information about existing projects in the UK 
was collected from industry professionals. The online 
survey was used to identify the factors that affect the 
decision-making process when selecting the most suitable 
construction method and to measure public’s satisfaction.
Kothari [12] indicates that primary data can be obtained
through various ways such as observation and direct
communication. This work was carried out by using
questionnaire for its high advantages. Some of these 
advantages are; respondents would have appropriate time
to give precise answers, respondents’ opinion can be easily
obtained, large numbers of respondents can get involved
and its low cost. Other key advantage of using
questionnaires is the ability to collect adequate data by
covering various districts within the UK. In spite of that,
Kothari [12] gave some disadvantages to the use of
questionnaires. He argued that questionnaires can be used
merely in one case; when contributors are participative and
educative. He continues and indicates that, loss of control
can occur when surveys are sent online. Moreover, he
added that there is difficulty when modifying the aspects
once surveys has been referred.
The practical approach of questionnaires’ design is
considered critical because it might work either correct or
wrong. Gillham [13] suggested that, adopting modern
software could make the process easier and could help
presenting questionnaires in a more attractive and 
professional way. Nevertheless, it is important to provide
plenty of space for the questions. Moreover, it is necessary
to make sure that every question has adequate area. Prior
to starting the designing stage on computer, specific
considerations are needed for ensuring the highest quality.
For example, questions’ list and pilot must be made in
order to reach final decision about the presented questions
and its contents. Also, applying the rewarding stage
through promoting the first draft of questionnaire. That
would enable the operator to make some changes for
defects by proof reading. The main objectives of
distributing questionnaires to house builders are to specify
the key factors that would affect materials’ choice of the
cavity wall method, measuring the number of the used
construction methods in previous projects and to identify
specific properties of constriction methods, to support
house builders when making decision. In order to collect 
precise information and obtain the highest possible number
of respondents, the questionnaire was written in simple 
language. Acceptability measure was applied by
employing the yes or no answers. Respondents showed
their degree of satisfaction by answering ‘yes’ or ‘no’. For
instance, one of the questions was; ‘’do you agree that 
following factors can support timber frame with brick
cladding method to use in housings’’. Moreover, the
technical information of layers used in construction
methods was briefly mentioned at the beginning of
questions. The reason behind that is to ensure that 
respondents have clear idea about the subject matter and
provide precise answers. Factors’ selection was also
identified, based on previous studies with similar
construction methods. For instance, house builders were
asked ‘’ do you agree that following factors can help brick
and thin joint blockwork method to use in housings’’. The 
purpose here was to locate significant factors that might 
measure respondents’ satisfaction with the used
construction techniques through giving the required
answers in the form of ‘yes’ or ‘no’. The online survey
was built and distributed using Bristol Online Survey,
which is well-known for facilitating the design process and
obtaining more precise responses Gillham [13]. Different 
UK companies, in different areas, have participated in the
online survey. The responses were chosen based on their
experience. Moreover, in order to guarantee high accuracy
and efficient response, about 30 samples were collected.
The distribution process was conducted by sending links
via email, with summarised explanation about the project.
Surveys’ link was also posted using social media such as 
Twitter, for obtaining higher number of responses. Seven
charts were created for classification through statistically
analysing the significant factors of the construction
methods. The analysis was presented as percentages of the 
most to the least significant method for house builders.
The performance of construction methods was 
demonstrated based on key factors such as airtightness,
thermal efficiency, energy consumption.
Construction methods were assessed by their
construction performances, in terms of their U value and 
air tightness. Choices would be made in accordance to the 
factors that could enhance the selection process for house 
and public builders. U value is considered an effective way
to assess heat lose and gain. It is also effective tool used in
measuring the insulating properties of buildings’ structure.
British standards [14] identifying U values as the thermal 
resistances of the elements. Kingspan [15] [16] indicates
that Determination of U values is dependent on the R value 
or the resistivity of the materials. U-Value (of building
element) = 1 / (Rso + Rsi + R1 + R2 …). where: the Rso is
the fixed external resistance. Rsi is the fixed internal 
resistance and R1, R2, etc. are the resistivity of all
elements within the application including that of the
cavities within the construction. R values are considered
the material’s capability to resist heat transfer at specific
www.ijaers.com Page | 176
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thickness of insulation materials, which is calculated as R
= L/λ where L = the thickness of the material in metres and
λ is the thermal conductivity of the material in W/m2.K.
The thermal conductivity of most materials used in the
construction methods were established from British,
accordance to the British Standards Institution [14].
IV. RESULTS AND DISSCUSSION
Most of questionnaire respondents were house-
buildeing companies in the UK with large different
districts. The aim was to cover large areas with diverse 
views and different stages of work. Such stages included:
design, planning and construction. Moreover, about 24
responses were received from these companies. 
Materials’ characteristics was one of the most factors
in making decision to choose the construction method used
and its relevant materials. There are many options of
building materials available in the industry. Therefore, it 
would be difficult to know the best choice for houses 
construction. During the questionnaire, an important 
question was asked about the range of significant factors
when choosing building materials. The factors that could
affect the decision included: cost, construction speed,
health and safety requirements, waste material disposal,
durability and environmental impact. Moreover, the type
of answers was in the form of yes or no. Percentage scores 
for each factor are shown in Fig. 1.
Cost had the highest level of importance, having that it 
could affect materials’ selection. Regarding that, 100% of
the participants responded ‘yes’. The second highest aspect 
concerned house-builders was construction speed, which
accounted for 91.7% with a ‘yes’ response. Regarding
health and safety, building materials could cause leak of
chemicals that can be harmful to residents’ health.
Therefore, during the online survey, health and safety had
good level of consideration, scoring 79% of participants’
concern. Cost, construction speed and health and safety
requirements had high scores by the house-builders.
Therefore, they need to be considered when making
decision.
House-builders were asked ‘has your company ever
used this following methods of construction’. The
answering choices were ‘yes, no or maybe’. The aim of
this question was to measure the acceptability of
construction industry and to specify previous practices of
alternative methods of construction. The results are shown
in Fig. 2.
Significant Aspects that effect on Constructions
Fig. 1. Agreement Percentage of the importance of factors
Fig. 2. Experience of using Construction Methods
The results showed that brick and thin joint block 
work had the maximum use, accounting for 100% of the
companies that participated in the online survey. Brick and
block was recognised as the second most used construction
techniques for house building in the UK, with 91.70% 
answered ‘yes’ and only 4.20% responding with ‘no’.
These percentages were expected, due to the last figures
shown in previous years. Another technique was timber
frame with brick cladding, which was considered as the
oldest method used in housing construction.
The method achieved high level of recognition,
accounting for 79.20% of the responses. That may indicate
that some house-building companies are still using timber
frame, since it is faster, less expensive and lighter.
Structural insulated panels and insulating concrete 
formwork method scored the lowest level of use in the
UK, as indicated in previous studies. The figures showed
us that there is acceptability, as well as awareness of
utilising the most suitable construction method in housing.
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Bricks and blocks are considered strong materials,
formed into individual units. The walls have inner and
outer skins, with a cavity in-between. The masonry was 
dominantly considered as the main construction material 
used in cavity walls for dwellings after 1990, accounting
for about 88%. Brickwork and blockwork cavity wall are
built by using external brickwork and internal fabric of
blockwork, which are separately constructed with mortar.
Air gap is used as insulation and ties for connection.
Internal layers are finished by plasterboard and plaster
skim layers. Calculating U-values was adopted,
considering key aspects such as; thickness, thermal
conductivity and resistant. The results were adopted from
British Standards Institution [14] and manufacturers.
Additionally, a 0.257W/m2.K U-value was calculated from
Table 2.
Table.1: Brick and Block Materials Specifications
Material Specification
Mortared brick clay red brick and cement sand
mix
Cavity 25mm width
Wall ties Stainless steel 
Insulation Mineral wool 
Block 8MPa compressive strength,
Plasterboard 12.5mm thickness
Plaster skim 6mm skim
Table.2: R values for brick and block method materials
Material L (m) λ (W/mK) R (m2.K/W)
Brickwork 0.1025 0.84 0.12
Cavity 0.025 0.18 0.14
Insulation 0.1 0.038 2.63
Blockwork 0.1 0.18 0.56
Plasterboard 0.0125 0.16 0.08
Plaster coat 0.006 0.57 0.01
Table.3: R values for brick and block method materials
Material L (m) λ (W/mK) R (m2.K/W)
Brickwork 0.1025 0.84 0.12
Cavity 0.025 0.18 0.14
Insulation 0.1 0.038 2.63
Blockwork 0.1 0.18 0.56
Plasterboard 0.0125 0.16 0.08
Plaster coat 0.006 0.57 0.01
Calculating U-values was adopted, considering key
aspects such as: thickness, thermal conductivity and
resistances. The results were adopted from British
Standards Institution [14] and manufacturers. Additionally,
a 0.257W/m2.K U-value was calculated from Table 3.
Structural insulated panels (SIPs) is considered as 
light weight and off-site manufactured method. The
method is constructed as an essential loadbearing element.
Doan [9] indicated that, Structural Insulated Panels are 
built by sandwiching a low density, cellular core rigid
insulation, between two sheets of wood that are placed
together through orientated process, named as orientated
strand boards (OSB). Efficient materials were used in the
layers as insulation, for providing high performance. These 
materials include: Extended Polystyrene (EPS), 
Polyurethane (PU), Extruded Polystyrene (XPS) and
Polysio-cyanurate. Construction process can be simple 
when using SIP as it requires less skilled workers on site 
and adapts to high design requirements, especially for
house building. The KINGSPAN TEK building system
specifies [15] [16] that the breather membrane is fixed on
the external panels, in order to increase weather protection,
which, in turn, contributes to the overall U-value of cavity
walls. Wall ties are used to connect the external brickwork
to buildings’ structure, while keeping cavity for insulation.
Internally, walls are finished with plasterboard and plaster
skim layers [3] [4]. Construction details of SIPs are 
included in Table 4, according to KINGSPAN’s
specifications.
Table.4: SIPs materials specifications
Components Specification
Brick 102 mm brick external leaf
Mortar cement sand mix
Wall ties Stainless steel wall ties
cavity 50 mm residual cavity
Breather membrane Kingspan nilvent breather membrane 
fixing using steel staples 
SIP panel 142mm Kingspan TEK building system
panel (2x15mm OSB sheets, 112mm
urethane foam)
Plasterboard 2 x 12.5mm thickness
Plaster coat 6mm skim
Structural insulating panels provide high performance
in terms of resisting thermal bridges. Kingspan [15] [16]
indicated that, in the worst circumstance, full cavity wall 
can achieve a U-value of 0.20 W/m2.K, with no insulation
foam. Department for Communities and Local 
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Government [17] argued that, most newly-built
developments should have external walls with U-values
targeted between 0.17 W/m2.K and 0.18 W/m2.K. For
calculating U-values most details were provided from
manufacturers and building regulations of British
standards, such as [14] [15] [16]. The U-value calculated
from Table 4 was 0.16 W/m2.K.
Table.5: R values for SIPs materials
Components L (m) λ (W/mK) R (m2.K/W)
brickwork 0.1025 0.84 0.12
Cavity 0.050 0.18 0.28
OSB 0.015 0.06 0.50
Foam 0.112 0.023 4.87
Plasterboard 0.026 0.15 0.15
Plaster skim 0.0061 0.58 0.02
On the other hand, ICF is a block technique made
from two sheets of foam, expanded polystyrene (EPS) or
extruded polystyrene (XPS), connected by metal or plastic 
ties. Wall thickness typically differs according to
buildings’ type, use and anticipated performance. ICF has 
excellent properties as its thermal mass is achieved by a 
concrete core and two layers of insulation. Davies [18]
suggests that, structural design will determine concrete’s
width, limited between 100mm and 350mm. In some
cases, ICF formwork may be thicker for external walls, to
give additional insulation. Rebar is used for structural
requirements. Generally, cavity walls are erected to a first 
floor level, before pouring concrete, followed by curing.
Formwork would remain in place to guarantee a durable 
layer of thermal insulation and appropriate wall shape.
Table.6: ICF materials specifications Materials
Type Specifications
Brickwork clay red brick, 102.5 x 65 x 215mm
Wall ties Stainless steel,
Mortar cement sand mix, 10mm joints
Concrete RC 25 concrete, 10mm aggregate 
ICF Beco Wallform manufacturer
Plasterboard 12.5mm thickness
Plaster coat 6mm plaster
The Concrete Centre [2] indicated that, providing
durable cladding in ICF is significant for providing
protection from environmental damages. Moreover, it is
important for providing efficient materials used for
cladding such as brickworks, particularly in housing
construction. Connection between bricks and ICF’s 
member is achieved through using wall ties. Needless to
mention, placing the foam insulation into the air space 
cavity. Walls element are usually finished by using coats 
of plaster skim or plasterboard.
ICF is well-known for its energy. The Concrete
Centre [2], ICF technique uses EPS/XPS thermal 
insulation, which provides about level 5 and level 6 in
codes for sustainable homes. Moreover, it is a durable
building technique that provides U-values of 0.10 – 0.30
W/m2.K. Evans [19] argued that, when ICF system is used
with insulation, external brick, foam leaves, plastic strip
ties and cavity walls, U-values could be dropped to 0.13
W/m2.K. The U-value calculated from information given
by the [14] and [2] was about 0.204 W/m2.K.
Table.7: R values for ICF materials
Material L(m) λ (W/mK) R (m2.K/W)
bricks 0.1025 0.840 0.123
Cavity 0.0151 0.180 0.083
ICF 0.313 0.0658 4.764
plasterboard 0.0126 0.160 0.078
Plaster coat 0.0061 0.570 0.011
Table.8: Thin joint blockwork materials specifications
Material Specification
Mortar brickwork clay red brick
Wall ties Stainless steel 
Thin joint mortar cement sand mix
Thin joint blocks Durox top blockwork
Plasterboard 12.5mm thickness
Plaster skim 6mm skim
Insulation mineral wool 
Table. 9: R values for thin joint blockwork materials
Material L(m) λ (W/mK) R (m2.K/W)
Brickwork 0.103 0.84 0.12
with mortar
Cavity 0.025 0.17 0.15
Insulation (wool) 0.2 0.037 2.64
Blockwork 0.1 0.16 0.64
plasterboard 0.012 0.16 0.09
Plaster skim 0.005 0.58 0.02
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Timber frame cavity walls are involve using various
internal layers. These layers include; plasterboard, vapour
control layer, air filled cavity, waterproof membrane and
insulation. The system is suitable for most external
cladding options, including brick for appropriate 
appearance. To ensure that building envelopes have
durable finish, plaster skim is used National Building
Technologies [14].
Table.10: Timber frame with brick cladding specifications
Materials Specifications
Mortared brick clay red brick with
cement sand mix
Wall ties Stainless steel 
waterproof membrane Glidevale Protect TF200
Breather Membrane 
Insulation Mineral wool 
Plasterboard 25mm thickness
Plaster skim 6mm coat 
The timber frame design includes insulation within
composite structure. Efficient level of insulation is
adopted, preventing air leakage that affects amounts of
heat loss from buildings. many clients selected this method
for its high performing score. Another reason was it blocks
moisture and the air passing through the internal structure.
Timber frame wall construction can provide high thermal
performance by using durable layers, which reduces U-
value to 0.24 W/m2 K [20]. Moreover, the U-value,
calculated from Table 11 was around 0.249W/m2.K [14].
Table.11: R values for timber frame with brick cladding
materials
Materials L(m) λ (W/mK) R (m2.K/W)
Brickwork 0.1025 0.84 0.12
Cavity 0.060 0.18 0.14
Wood sheet 0.009 0.03 0.30
Insulation 0.120 0.038 3.16
Plasterboard 0.025 0.16 0.08
Plaster coat 0.006 0.57 0.01
According to the online survey, most of construction
techniques for cavity walls have been used in the United
Kingdom. The methods of construction for housing
building that were selected in this study included: brick
and block, structural insulated panels (SIPs), insulating
concrete formwork (ICF), thin joint blockwork and timber
frame with brick cladding. Methods’ properties were 
examined during this project, in terms of their thermal
resistance and U-values. The U-values are listed in Table 
12 below.
Table.12: The methods of construction
Construction method U value W/m2 K
Brick and block 0.257
SIP 0.16
ICF 0.13
Thin joint block work 0.18
Timber frame with brick 0.249
cladding
V. CONCLUSION AND DISCUSSION 
Five methods of construction of cavity wall were 
investigated in terms of sustainable building fabric, to
mitigate energy demands in housing. The baseline method
was brick and block, which is considered the most
frequently used in the UK. Alternative methods of
construction were applied in construction industry.
Therefore, there is possibility to reach the code of
sustainable homes evaluation and score accep Table levels. 
U-values of construction methods were examined to
clarify thier thermal resistance.
The methods of construction were selected in terms of
both; appropriateness and modern methods of
construction, which were recently used in the industry.
Therefore, the acceptability of public is considered
significant to determining the best choice that could help
house-builders in decision making. According to the
questionnaire of the past experience of house-builders, the 
scale of acceptability is wide across the used techniques.
Structural insulating panels and insulating concrete
formwork methods represented the least methods used in
housing construction. Therefore, they need to be
developed. Brick and block and thin joint blockwork
methods showed the highest acceptability. The differences
in public acceptability were realised in results, perhaps due
to studying different locations across the United Kingdom.
The factors that concern house-builders and the public 
when selecting building materials were categorised as cost, 
construction speed, health and safety requirements, waste
material disposal, durability and environmental impact.
The factor that scored the highest was cost, which is
considered the most important aspect affects method
selection. Low costs of construction methods can increase 
acceptability for house-builders and the public, since
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costing could reduce prices of building materials and
energy demand.
The main aim behind using case studies was to
determine the most adequate method of construction used
in an envelope, in terms of its thermal resistance, heat loss
minimisation and energy requirement. The differences in
the scale of thermal resistance can allow using various
construction methods, particularly the cavity wall. The
results indicated that thermal transmittance of SIPs was
most favourable when compared with other methods, as it 
scored the lowest U-value (0.16 W/m2). Therefore, SIPs
can be considered as the most appropriate option for
achieving lower operational energy for industry’s
requirements. Although brick and block method scored the
highest rate of acceptability in online survey, considered as 
the most frequently used in the industry, the method
showed inefficient U-value. Hence, it needs to be
developed in terms of its thermal areas. From the
conducted study, it is clear that energy consumption and
acceptability are important for achieving a successful
housing construction.
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